1. The anthropological significance of the incest taboo , The special position held by man in the animal kingdom is usually defined within the framework of the terms &dquo;culture&dquo; and &dquo;nature&dquo;. The anthropologist L6vi-Strauss (1970) gives two criteria for this differentiation: 1. Only culture establishes rules, natural behaviour being spontaneous; 2. Cultural characteristics depend on historical coincidence, while only that which is natural in man is observable universally.
&dquo;In the light of these criteria,&dquo; the author continues, &dquo;we are faced with a series of facts which are not far removed from a scandal: we refer to that complex group of beliefs, customs, conditions and institutions described succinctly as the prohibition of incest, which presents [...] and inseparably combines, the two characteristics in which we recognize the conflicting features of two mutually exclusive orders. It constitutes a rule, but a rule which, alone among all the social rules, possesses at the same time a universal character&dquo; (L6vi-Strauss, 1970, p. 8) . He continues: &dquo;Here therefore is a phenomenon which has the distinctive characteristics both of nature and of its theoretical contradiction, culture&dquo;, and so &dquo;presents a formidable mystery to sociological thought&dquo; (ibid., p. 10).
L6vi-Strauss attempts to solve this mystery as follows: &dquo;The prohibition of incest is in origin neither purely cultural nor purely natural, nor is it a composite mixture of elements from both nature and culture. It is the fundamental step because of which, by which, but above all in which, the transition from nature to culture is accomplished: the prohibition of incest is where nature transcends itself&dquo; (ibid., p. 24, italics added). With this idea L6vi-Strauss is clearly following in Sigmund Freud's tradition (see Freud, 1924) . Considering the influence exerted on cultural anthropology by these two authors, it is not surprising that similar trains of thought are nowadays prevalent (e.g. Maisch, 1968; Wyss, 1968) .
At the present time comparative ethologists are interested in making the study of nature available for the comprehension of cultural phenomena. This being so, it is evident that the supposition of a point of transition of nature into culture should awaken their interest. This interest gave rise to an investigation on which the following report is based 1. It should be mentioned in advance that those results so far obtained run roughly counter to the prevailing anthropological, sociological and psychoanalytical theories.
2. Cross-cultural universals of the incest taboo .. In a comparison of 250 different societies at all cultural stages, G.P. Murdock (1949) arrived at eight comprehensive characterizations for the incest taboo. The statements do not all allow unlimited generalization, the main points however are adequately portrayed.
1) The incest taboo applies universally to all potential sexual partners within the nuclear family, naturally with the exception of the marriage partners; it covers, that is, a person's own parents, siblings and children.
Exceptions to this rule are extremely rare, when they do occur it is mostly a) in the form of privilege of small groups (e.g. royal families), or b) in conjunction with certain rituals. Reports published occasionally of a wider practice of nuclear-family incest are, with two exceptions (old Iran and Roman Egypt), either insufficiently founded or demonstrably incorrect, as Sidler (1971) has shown in a very thorough study.
2) Outside the nuclear family there is no degree of relationship which falls universally under the incest taboo.
3) Incest taboos, however, are not exclusively confined to the nuclear family. Most often they extend to at least a few relatives of the second and third degrees of consanguinity. ' 4) The strictness of the taboo decreases with the degree of consanguinity; the decrease is less pronounced, however, whenever nuclear family kinship terms are extended to more remote degrees of relationship.
5) Applied to persons outside the nuclear family, the incest taboos show a marked lack of conformity to the biological degree of relationship. 10 the ordinate then showing increasing suitability as sexual or marriage partner.
The concept &dquo;distance&dquo; in the graph can be interpreted in various ways, chiefly the following (see Murdock, 1949, p. 314 (Murdock, 1949, p. 266 Lerner, 1968, p. 261; Knussmann, 1965 Schusky, 1965.) b) The four &dquo;distance&dquo; scales of Figure 1 (Homans and Schneider, 1955; Slater, 1959; Coult, 1963) Morgan (1877) , Maine (1886) and Westermark (1889) . Among modern geneticists there is for example Lenz (1962) Lindzey, 1967) , but has also been gained from systematic records on humans (Schull and Neel, 1965; Adams and Neel, 1967) .
2) Sociological advantages Alternatively, comprehension of the incest taboo may be attempted through its value in the ready functioning of social institutions. The palette of these theories is wider, and we must limit our enquiry to a few outstanding examples. a) There is, firstly, the older opinion of McLennan (1896) , Spencer (1877; 1896) and Lubbock (1870; 1911) Similarly, it has been postulated that the taboo on sexual promiscuity within the nuclear family was necessary to protect the family from internecine strife caused by mutual jealousy (Freud, 1924; Malinowsky, 1927; 1931; Seligman, 1929; 1950) .
There are, finally, authors who seriously hold that the incest taboo was invented to save hopeless confusion in kinship terminology (cf. however Fox, 1967, p. 57 (Tylor, 1888; Fortune, 1932; White, 1949 White, , 1959 Murdock, 1949; Mead, 1950; L6vi-Strauss, 1970; Schelsky, 1955) .
A similar argument is advanced by Parsons (Parsons, 1954; Parsons and Bales, 1955) (1968) connects Hobhouse (1912) and Lowie (1920) with this obviously untenable opinion, without apparently having read the articles quoted.
As a matter of fact these authors agree in principle with a theory which must be taken far more seriously, that of Westermarck (1889) and Ellis (1906) , according to which innate sexual repulsion is not felt automatically for blood relatives as such, but rather for persons with whom one has been closely associated in childhood. Some modern authors (e.g. Wolf, 1966) To be sure, the proportion of unfavourable to favourable characters for recessive genes is indeed higher than for dominant. This significant circumstance seems to be unknown to some authors (e.g. Maisch, 1968) . The disparity is caused by selection acting constantly upon the dominant genes, whereas in the recessive pool, sheltered by the dominant alleles, all sorts of litter can collect unpenalized. Accordingly it would indeed make sense to proscribe marriage practices by means of which the sediment of recessive factors is churned up -provided that inbreeding had been formerly suppressed for a considerable length of time, and consequently a biological depreciation of recessive gene material had already occurred. Even so, an inbreeding depression would be a temporary phenomenon only, as natural selection would soon cleanse the -now manifest -recessive gene pool (cf. East, 1927) . And if, finally, as L6vi-Strauss (1970, p. Fischer, 1965; Lorenz, 1965) and by ethologically-oriented psychoanalysts (Bowlby, 1969) . But human psychological research has also reached this conclusion, chiefly in connection with the motivational content analysis of projective techniques (&dquo;need for affiliation&dquo;, see Atkinson, 1958 (Kortmulder, 1968; Aberle et al., 1963 (Reynolds, 1952) , in a series of rodents, e.g. the hamster (Eisenberg, 1966) and the squirrel (Eibl-Eibesfeldt, 1951) , further possibly in the red fox (Tembrock, 1967) , reportedly also in the tiger (Schaller, 1967; but cf Ewer, 1968, p. 68 sq.) and generally in most felids with the exception of the lion and the cheetah, which live in prides.
The same mechanism functions with the European wild boar (Gundlach, 1968) and with the exhaustively studied coati (Kaufmann, 1962) (Darling, 1951; Etkin, 1964; Eisenberg, 1966) and wapiti (Altmann, 1963) , and seems, indeed, to be general in cervids. The African elephant can also be reckoned in this group (Nicholson, 1955; Ewer, 1968; Hendrichs, 1971) ; here the males maintain contact with their cohort even during sexual activity.
It must be left at issue whether the formation of male cohorts is caused solely by the switching of attachment from the familiar to the strange object -the unisexual nature of the cohort being brought about merely by lack of female interest in such new encounters -or if a real preference for male companions is evinced. These suppositions are not of course mutually exclusive, and could both apply. b) A second, more involved mechanism resembles the first in that male cohorts are formed initially, which break up in the rutting season; the males, however, do not return afterwards to their fraternity, but enter into a lasting conjugal attachment, independent of sexual periodicity. We are dealing here with a double change of object in bonding behaviour, the motivational structure of which is even more obscure than with the single change, more especially as the second new bonding -the marriage -seems to be similar in intensity to the bonding of the offspring to its original family, as opposed to the rather loose affiliation of the male cohorts.
The mechanism described has been reported of polygynous (harem forming) and polygamous (group mating) mammals. In the first category belong the zebra (Klingel, 1967) , the hamadryas baboon (Kummer, 1957; 1968a, b; 1971) , in a qualified sense also the patas monkey (Hall, 1968; Grzimek, 1969) and the hanuman langur (Jay, 1963; Sugiyama, 1967; Yoshiba, 1968; Vogel et al., 1969) .
Into the second category fall several macaques such as the rhesus monkey (Carpenter, 1942a, b; S.A. Altmann, 1962; Koford, 1963 Koford, , 1965 Kaufmann, 1965) and the Japanese macaque (Imanishi, 1957) . The gorilla (Schaller, 1963; Reynolds, 1968) and chimpanzee (Reynolds and Reynolds, 1965; Reynolds, 1968; Goodall, 1965; Van Lawick-Goodall, 1971; Albrecht and Dunnett, 1970 ) also belong in this group, although it must be pointed out that here, too, solitary males were observed, primate social structure, indeed, seeming to be altogether more flexible than that of other mammals. c) Finally, in a third form of object shift, the interim unisexual group stage is skipped; after breaking away from the family circle individuals remain alone, more or less of necessity, and launch into matrimony with a stranger as soon as possible.
There is reason to assume that this form of social rearrangement is prevalent among species with long-term monogamy. Systematic observations and experiments substantiating this are so far available in the case of wild geese only (Bischof and Bottger, in press); with respect to monogamous mammals, our knowledge unfortunately is still rather fragmentary to date. Nevertheless, reports on the gibbon (Carpenter, 1940) and the dikdik antelope (Hendrichs and Hendrichs, 1971) 3) Abduction Whereas the foregoing mechanisms of separation depend entirely upon the adolescent's own emancipatory activities, in the two following situations associates play the active part.
In all social structures in which both sexes live together in a permanent conjugal state, the problem of father-daughter incest emerges. In monogamous animals this seems to be avoided in that the female adolescent undergoes the same process of active emancipation as the male. In polygynous species, however, the females are apparently too passive for this, and that they escape being simply scooped up into the father's harem is actually due to another factor: they are abducted by young males. This may sometimes occur against the father's resistance (as with the zebra: Klingel, 1967) ; sometimes the owner of the harem is even routed or killed, together with all his male progeny (in hanuman langurs, according to reports from Sugiyama, 1967, and Yoshiba, 1968) ; sometimes the abduction is effected peaceably at such an early stage of the female's development that no sexual interest is shown by the father (in the hamadryas baboon, see Kummer, 1968) .
4) Expulsion
In a number of species the separation of the young from the family is coupled with a display of aggressive behaviour by adult members, most often by the parent of the same sex. This applies for adolescents of both sexes in the case of the gibbon (Carpenter; 1940) and dikdik (Hendrichs and Hendrichs, 1971) ; it has been reported of the howler monkey (Carpenter, 1965) and the rhesus monkey (Carpenter, 1942a, b) for male adolescents only.
At first glance it may seem that the young remained virtually passive during such a process, that they for their part cling to the familiar and secure, only to have maturity thrust upon them by the parents' intervention. Closer observation, however, has shown that often enough the juveniles do make their own positive contribution to the brawl: they set the ball rolling by showing waxing aggressivity or at least insubordination, to which the older animals react with increasing impatience.
Here too, apparently, the dissolution of the family is triggered by an emancipatory change in the juveniles, by the building-up of a motivational state which can perhaps be described as an &dquo;autonomy claim&dquo;, conceivably analogous to terms such as &dquo;Ego-strength&dquo; or &dquo;self-confidence&dquo; used in human psychology.
It makes sense to assume that the change of object described above, is also based upon the growth of (Imanishi, 1957) , hamadryas baboons (Kummer, 1968a) , olive baboons (Hall and In societies customarily forming separate parallel male and female rank orders, the dominant male and the dominant female may each keep members of its own sex in check, this resulting in a quasi-monogamous relationship between these two top-ranking animals. Such a structure has been observed with wolves (Zimen, 1971) , marmosets (Rothe, personal communication) and dwarf mongooses (Rasa, personal communication) .
2) Inhibition Nevertheless, it can sometimes be noted of the above-named species that subdominant animals, feeling themselves unobserved, attempt copulation regardless ; that is, the need for sexual activity persists in these instances in spite of threat, only as a rule the animals do not dare to indulge. But Epple (1966; and Hampton and Taylor (1970) Baldwin, 1969) . This phenomenon is admittedly rather unspecific, but it could indeed result in the exclusion of subadult animals from reproduction.
If, as indicated on p. 20, rank position is correlated with general maturity of behaviour, then loss of rank will also become apparent as a trend towards infantilism in certain behavioural spheres. In this sense, the processes described could be interpreted as a fixation of sexuality at or regression to the functional disability of an earlier stage. This connection between infantility and impotence is even more evident in the rhesus monkey (Sade, 1968 (1968, p. 3) It must be remembered that any interference with the natural living conditions of a species may also disturb instinctive mechanisms and thus reduce their effectiveness. For this reason incest among zoo animals, although these are not necessarily domesticated, is less infrequent than in the wild.
Finally, it remains to be noted that a possible selection pressure militating against incest (see below) may sometimes come to a halt at a minimum effect. A mechanism which impeded all too habitual inbreeding would suffice; juristic pedantry is not to be expected in nature. The barriers can for example be so low that incest is not made impossible but only improbable; or one of the three possible incestuous combinations (brother-sister, mother-son, fatherdaughter) could It appears in three forms (see Hartmann, 1956 ): asexual reproduction (agamogenesis), i.e. propagation by division of the whole individual (in protozoa, polyps and some worms, further in the formation of identical twins) or by budding (found on the very brink of the vertebrate stage); unisexual reproduction (parthenogenesis), in which new individuals are produced from unfertilized egg-cells (in some insects); finally self-fei-tili.:atioti (autogamy) in hermaphrodites (occasionally observed still in some species of fish).
Thus it is evident that neither fertilization nor indeed propagation necessarily implies the sexual union of two individuals; yet the three above-named forms of nonparental reproduction are remarkably rare throughout the vege- Such a culture has been examined by Wolf (1966; A second example is reported by Fox (1962) following Spiro (1958) ; cf. also Bettelheim (1971) and Shepher (1971) . It (Mead, 1935) , who also practice child marriage; another is the report of Rey (1969) not with the first, still &dquo;harmless&dquo; try-out of sexuality in the &dquo;oedipal phase&dquo;, which may therefore very probably deserve its name.
3. Nature and culture 1) Cultural ritualization The brief survey undertaken in the last section has already shown that forces are at work in man's motivational make-up which must seriously be taken into consideration as being homologous to instinctive incest barriers. As a rule, however, they appear stylized in the framework of cultural superstructures.
In a comprehensive monograph Cohen (1964, p. 54 (1971, p. Caillois, 1959 
